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Description 

[TOOL AND PROCESS FOR REMOVING 
PARTICLES FROM RETICLE] 

Background of Invention 

[0001] Field of the Invention 

[0002] jhis invention generally relates to equipment for lithogra- 
phy processes, and more particularly to a tool and a pro- 
cess for removing particles from a reticle. 

[0003] Description of Related Art 

[0004] In a lithography process, one of the key factors affecting 
the pattern quality is the quality of the reticle. To improve 
the quality of the reticle, some may improve the manufac- 
turing process of the reticle, protect the pattern on the 
reticle from damage, or prevent particles from adhering to 
the reticle. 

[0005] To protect the pattern on the reticle from damage, a pelli- 
cle is usually disposed on the reticle. Moreover, to prevent 
the exposure process from being affected by particles. 



when the reticle is entered into the loader of the mask 
aligner, a pellicle particle detector (PPD) is used to detect 
particles. If particles are detected on the reticle, the oper- 
ator will unload the reticle and use a gas spray gun to re- 
move the particles from the reticle. Then, the operator will 
reload the reticle into the PPD to check whether there are 
particles remaining on the reticle or not. This procedure 
would take a long time and increase the burden of the op- 
erator. Furthermore, the reticle may be damaged due to 

the operators negligence. 
Summary of Invention 

[0006] Accordingly, the present invention is related to a tool for 
removing particles from a reticle in order to save the par- 
ticle removal time, reduce the operators burden, and re- 
duce the possibility of reticle damage due to the operators 
negligence. 

[0007] Another object of the present invention is to provide a 
process of removing particles from a reticle that utilizes 
the tool for removing particles from a reticle of the 
present invention. 

[0008] The tool for removing particles from a reticle of the 

present invention is disposed in front of a pellicle particle 
detector, including at least a gas spray member directed 



toward a surface of the reticle for removing particles and 
a supporting member supporting tlie gas spray member 
disposed in front of tlie pellicle particle detector. The 
supporting member can further fix the tool onto the pelli- 
cle particle detector. 

[0009] According to an embodiment of the present invention, a 
pellicle particle detector and the aforementioned particle 
removing tool disposed in front of the pellicle particle de- 
tector are used for removing particles from the reticle. In 
the present embodiment, the process of removing parti- 
cles from the reticle includes the following steps: (a) load- 
ing the reticle into the pellicle particle detector through 
the gas spray member to detect whether the reticle has 
particles thereon, (b) ejectingthe reticle from the pellicle 
particle detector, and (c) turning on the particle removing 
tool when particles are detected on the reticle, and going 
back to step (a); and ending the particle removal process 
when no particle is detected on the reticle. 

[0010] As described above, the process of removing particles 

from a reticle of the present invention utilizes the particle 
removing tool of the present invention that is disposed 
ahead of the PPD. Hence, when the reticle is reentered 
into the PPD, the particles thereon can be removed at the 



same time. Therefore, by using tlie tool and tlie process 
of removing particles from a reticle of the present inven- 
tion, the operator need not unload the reticle and remove 
the particles manually, thereby saving the particle removal 
time, reducing the operators burden, and reducing the 
possibility of reticle damage due to the operators negli- 
gence. 

[0011] The above is a brief description of some deficiencies in 
the prior art and the advantages of the present invention. 
Other features, advantages and embodiments of the in- 
vention will be apparent to those skilled in the art from 
the following descriptions, accompanying drawings and 
claims. 

Brief Description of Drawings 

[0012] FIGs. l(a)-(c) respectively show the front view, side view, 
and top view of a tool for removing particles from a reticle 
in accordance with a preferred embodiment of the present 
invention, which is fixed onto a PPD. 

[0013] FIG, i(c|) shows a partially magnified view of the gas spray 
member shown in FIG. 1(a). 

[0014] FIG. 1(e) shows the top view of the gas spray member of 
FIG. 1(d). 

[0015] FIGs. 2(a) and 2(b) respectively show the side view and top 



view of a multi-directional gas spray head on the gas 
spray member in accordance with an embodiment of the 
present invention. 

[0016] FIG. 3 shows an operation of the two gas spray members 
of the tool for removing particles from a reticle. 

[0017] FIG. 4 shows a moving direction of the reticle during the 
particle removing process in accordance with an embodi- 
ment of the present invention. 

[0018] FIG. 5 shows the flow chart of the process for removing 

particles from a reticle in accordance with an embodiment 

of the present invention. 
Detailed Description 

[0019] FIGs. l(a)-(c) respectively show the front view, side view, 
and top view of the tool for removing particles from a ret- 
icle in accordance with an embodiment of the present in- 
vention, which is fixed onto a PPD. As shown in FIGs. 
l(a)-(c), the particle removing tool 100 is disposed in 
front of the PPD 10 and includes two gas spray members 
110 and a supporting member 120. There is a space be- 
tween the two gas spray members 110 for a reticle to pass 
through, and the space is right directed to the reticle en- 
trance 12 of the PPD 10. The moving direction of the reti- 
cle is indicated by the arrow 14. Each of the two ends of 



the gas spray members 110 is fixed onto a plate-lilce part 
of the supporting member 120. The particle removing tool 
100 can be fixed onto the PPD 10 via the supporting 
member 120 that can be fixed using screws 140. Further- 
more, the lower gas spray member 110 can be further 
supported on the PPD 10 by some small parts of the small 
supporting member 120. 

[0020] FIG. 1(d) shows a partially magnified view of the gas spray 
member shown in FIG. 1(a). FIG. 1(e) shows the top view 
of the gas spray member of FIG. 1(d). Referring to FiGs. 
1(d) and 1(e), the gas spray member 110 has a plurality of 
multi-directional gas spray heads 145 thereon. Each of 
the gas spray heads 145 has, for example, four gas spray 
holes 150 with four different orientations to enhance the 
particle removal performance. The top of the gas spray 
heads can have a domed shape. The gas spray member 
110 also has a gas supply inlet 130 that connects with all 
gas spray holes 150. 

[0021] FIGs. 2(a) and 2(b) respectively show the side view and top 
view of a multi-directional gas spray head 145 on the gas 
spray member 110 in accordance with an embodiment of 
the present invention. As shown in FIGs. 2(a) and 2(b), the 
multi-directional gas spray head 145 includes a main 



body 112 and a plug 152. The main body 112 includes a 
gas supply inlet 130 and many holes 114 connecting with 
the gas supply inlet 130. Each of the holes 114 corre- 
sponds to one multi-directional gas spray head 145, and 
the top portion of each hole 114 has a slant sidewalk Each 
plug 152 is embedded in a hole 114 and includes a re- 
verse conoid top 154 and a columnar bottom 156 match- 
ing the hole 114. There are several longitudinal grooves 
158, for example, four grooves 158, formed around the 
plug 152, serving as gas supply channels between the 
main body 112 and the plug 152 for connecting the gas 
supply inlet 130 and the gas spray holes 150. Further- 
more, a particle filter 170 can be disposed between the 
gas supply inlet 130 and the gas source (not shown) to 
filter out the particles in the supplied gas. 
[0022] By using the above design, one can easily make a multi- 
directional gas spray head with a certain number of gas 
spray holes with differentorientations. Furthermore, if it"s 
required to avoid generation of turbulence on the surface 
of the reticle due to the gas spray, each gas supply chan- 
nel can be installed with a micro-control valve so that the 
multi-directional gas spray head can spray gas in a single 
direction. 



[0023] FIG. 3 shows the operation of the two gas spray members 
of the tool for removing particles from a reticle. As shown 
in FIG. 3, when the reticle 300 is being cleaned by the 
particle removing tool 100, the pellicle 310 on the reticle 
300 faces down, which means that the reticle is loaded 
into the PPD 10 with the pellicle 310 facing down, as indi- 
cated by FIG. 1(a) and FIG. 3. Because the particle remov- 
ing tool 100 includes an upper and a lower gas spray 
members 110, it can remove particles from the glass por- 
tion of the reticle 300 and the surface of the pellicle 310 
at the same time. 

[0024] FIG. 4 shows the moving direction of the reticle during the 
process of removing particles from a reticle in accordance 
with an embodiment of the present invention. FIG. 5 
shows the flow chart of the process for removing particles 
from a reticle in accordance with an embodiment of the 
present invention. Referring to FIGs. 4 and 5, the reticle 
300 is carried by a robot arm 20. As shown in FIG. 4, the 
robot arm 20 moves the reticle 300 along the direction of 
arrow 40 to load the reticle 300 into or unload it from the 
PPD 10. 

[0025] As shown in FIG. 5, after the above steps, the reticle is 

loaded into the PPD through between two gas spray mem- 



bers to detect whether the reticle has particles thereon 
(step 510). Then, the reticle is ejected from the PPD (step 
520) and stopped on the robot arm 20 waiting for further 
operation. The process then proceeds to a decision mak- 
ing step 530. When the PPD detects particles on the reti- 
cle, the particle removing tool will be turned on (step 540) 
and the process goes back to step 510. In the meantime, 
the two gas spray members of the particle removing tool 
can remove the particles from the reticle that is moved 
through between the two gas spray members. When the 
PPD detects no particle on the reticle, it means the particle 
removing process is complete and the reticle can be sent 
to the mask aligner (step 550). 
[0026] In light of the above, the process of removing particles 

from a reticle of the present invention utilizes the particle 
removing tool of the present invention disposed ahead of 
a PPD. Hence, when the reticle is reentered into the PPD, 
the particles can be removed at the same time. Therefore, 
by using the tool and process for removing particles from 
a reticle of the present invention, the operator need not 
unload the reticle and remove the particles manually, 
thereby saving the particle removal time, reducing the op- 
erators burden, and reducing the possibility of reticle 



damage due to the operators negligence. 

[0027] In addition, tliougli tlie particle removing tool in the above 
embodiment has two gas spray members, the structure of 
the particle removing tool of this invention is not re- 
stricted to this. The particle removing tool may have only 
one or more than two gas spray members as required. For 
example, when the particle removing tool has only one 
gas spray member, the gas spray member may be shaped 
as a flat pipe open at two ends thereof. The flat pipe al- 
lows the reticle to pass through, and has many gas spray 
holes on its inner surfaces facing the upper and lower 
surfaces of the reticle for spraying gas onto the reticle to 
remove particles. 

[0028] The above description provides a full and complete de- 
scription of the preferred embodiments of the present in- 
vention. Various modifications, alternate construction, and 
equivalent may be made by those skilled in the art without 
changing the scope or spirit of the invention. Accordingly, 
the above description and illustrations should not be con- 
strued as limiting the scope of the invention which is de- 
fined by the following claims. 



